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only feature that recalled the Shrew being the long, cylindrical,
twitching snout. They were also quite like rodents in their
quadrupedal gait, the ground heing traversed by the ordinary
running action or by lightning-like leaps from point to point.
They did not raise their fore-guarters from the gronnd more
frequently than is the custom with typical rodents, and were
never seen to hop on the hind legs alone. like Jerboas and
Kangaroos, as they have bLeen declared to do in some natural
histories.

In appearance the two examples of Macroscelides probossidews
differed considerably from the one representative of Hlephantulus
rupestris.  In the former the eyes were smaller and the ears
more widely separated and more concealed in the hair of the
sides of the head. In FHlephantulus rupestris there was a
conspicuous light ring round the large eye, the ears were
ntore erect, and separated by a much narrower space oun the top
of the head. Tt was noticeable, too, that, whereas the Rock
Elephant-Shrew lay hidden beneath a heap of hay during the
daytime, the two Common Elephant-Shrews preferred to huddle
together in the open part of the cage, evincing a dislike to push
hencath the hay and refusing to remain under it when it was
placed over them. The. differences between the living animals,
indeed, quite bore out the view, hased upon the structure of the
skull, that the two species belonged to different genera.
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1. Introduction.

The study of Freshwater Crayfishes has been distinguished
by the labours of Huxley; the detailed work of Ortman and
Faxon has made us acquainted with the North- American species
of Astacus and Cambarus, and Faxon has reduced the South-
American genus Parastacus and the New Zealand Laranephrops to
order, but what Huxley wrote in 1879 concerning the Australian
Crayfishes, ¢ that their nomenclature requires thorough revision,”
is almost as true to-day as thirty years ago.

The following memoir does not pretend to be an exhaustive
monograph of the anatomy or of the systematic classification of
the Australian Crayfishes, but by publishing the series of accurate

#* (lommunicated by the Secretary.
4 For explanation of the Plates see pp. 170-171.
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and beautiful deawings made by Mr. W. G. Browning under my
direction, illustrating the forms and chief varieties of all the
known species, by arranging these species in systematic genera
according to their structural affinities, by recording, as far as is
known, their geographical distribution, and by indicating the
light which they throw upon the geographical problems of
Australia, it is hoped that a secure foundation may he laid
on which local naturalists can build. In this memoir, only
the Freshwater forms are dealt with, comprising the genera
Astacopsis, Choraps, and Puracheraps, the treatment of the land-
Crayfishes of Anunstralia included in the genus Fugyens being
postponed to a future paper. These land-Crayfishes, which are
a highly specialised group, probably derived from the freshwater
torm Paracheraps bicarinates, ave confined in their distribution
to the Victorian Highlands, Gippsland, and, Tasmania.

The material on which thisi memotr is founrdesd: was in part
collected by myself in Tasmania and Australia during my visit
to those countries in the years 1407 8, hut by far the largest
number of specimens are derived from the very fine collection
belonging to the Melbonrne Museun, which Professor Baldwin
Spencer entrusted to me for description, This eollection, which
has been gradually accumulated during tweuty vears hy the
efforts of a number of Victorian naturalists, especially Mr.
Kershaw and My, Fulton, is particularly representative of
Victorian forms, thongh specimens from other States are not
altogether absent. I have been able to supplement this
collection by specimens from New South Wales, through the
kindness of Professor Haswell, from Western Anstralia, througl
Mr. Wondward of Perth, and from New Guinea, through
Dr. Gestro of Genon.

It appears probable that as the population of Anstralia
increases, the Freshwater Crayvfishes might assmme as much
importance, as an article of food, as the lobster in Awmeriea or
England. There is no true lohster in the Australian seas; its
place is taken by a form allied to our Rock Lohster (Pulinurus),
which is altogether inferior as an article of diet. In the fiist
place, it possesses no large claws and the flesh is altogether coavser
than in the lobster. The Australian Freshwater Crayfishes, on
the other hand, are, on the whole, superior in flavour and texture
to our marine lobsters.  Several of the forms, notably Astacopsis
serratus of the Murray River and A, franklinii of the North-Tax-
manian streams, attain a very large size indeed (Pls. XIV. XVI.),
the body reaching a foot in length and the whole animal weighing
as much as eight or nine pounds, thus rivalling a fine lobster.
These animals not very frequently reach the Melbourne market,
and the Tasmanian Crayfish, which is the finest of all, is, I
believe, only occasionally canght and eaten by settlers in the
bush or a few prospectors. The fabowr of obtaining these large
Crayfishes, for they are not very abundant, has hitherto prevented
thetr becoming an article of commerce. It would probably be
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practicable to farm these animals artificially in pouds supplied with
running water, such as are used at trout-hatcheries. In the
case of the marine lobster this is impossible, since the young
Latch out as larvae which at first live o pelagic existence ; but this
difficulty is absent from the culture of the Freshwater Crayfish,
since the young leave the egg in a condition similar to the adult
and pass a certain amount of time after hatching attached to
the swimmerets under the tail of the pavent. Much work would
lhave to be done upon the habits, tood, rate of growth, ete., before
the undertaking could be placed upon a practical footing, but the
enquiry would be well worth undertaking. 1t may be suggested
that the best form for experimenting with would be the large
Tasmanian Crayfish (Adstacopsis franklinit), which oceurs in the
neighbowrhood of Launceston, and in this town there is already
a Government trout-hatehery which has been very successful.
One further suggestion may be made : the Freshwater Crayfish
industry in Germany, Russia, France, and England has from time
to time been seriously damaged and in places extinguished by
the oceurrence of a plague, probably of bacterial nature ; it would
thevefore be well to investigate the parasites of the form to be
cultivated and the best means of protecting it against bacterial
diseases,

There is a curious fact connected with the occurrence andl
nature of the large Crayfishes of Australia and Tasmania,  The
genus _lstacopsis is vepresented by three distinet species, each of
whicli oceurs under two forms, a large and a small, which appear
to oceupy different areas of distribution.

Thus in'Tasmania thereisthe large .. franklini (P1. XIV.), which
is found only in the streams on the north and north-west coast,
near their entrance to the sea, and in these situations it appears
impossible to obtain small specimens.  The small Tasmanian
Crayfish (Pl XV.) (var. d. tasmanicus), which eannot be sepa-
rated from the large form by any important characters, save
that of size, occurs in the mountain streans of the southern and
central part of the island, where it breeds, hut never grows to
more than about five inches in length. Parallel facts occur in
Ao serratus (Pl X'VL), which oceurs as a large form in the
Murray aud Paramatta Rivers but is represented by smaller, less
spiny forms further inland (Pls. XV, XVILL). A. kershawi
1as a large form in the Moe River of Gippsland (PI. XIX.) and
a small form in the Narracan (Pl. XX.) and smaller streams.

'Fhe most obvious explanation of this phenomenon is that the
large form, e. ¢. the large Tasmanian Crayfish, really does breed
in the north coast streams and that its young stages in growth
ave passed there and coudd he found by assiduous search. The
only other alternative is that the young of the large form e
always destroyed near the mouths of the rivers by Blackfish and
other predaceous forms which prey upon them, and that their
nwmbers are recruited by a few individuals of the small mountain
forms which find their way from the inland streams to the mouths
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of the rivers. 'The species, in this case, would be always
recruited from the small inland forms.  Whether this suggestion
Liolds good or not, the problem of why small individuals have not
hitherto been found in the streams where the large Tasmanian
and Murray River Crayfishes occur requirves setiling one way or
the other.

Sinee this question at present remains open and 1 have found
it impossible to discover morphological points of any value hetween
the large and sinall forms of these species, I ohave not {reated
them as distinet species.  This leads to the inchision nnder one
speeific name of the very widely distributed form AL serrates,
which oceurs in the Murray River and its tributaries, in the
Victorian rivers such as the Yarra, Plenty, and Bunyip Rivers,
again in the Paramatta River at Sydney aond jn the Blue Moun-
tains,  This ix o traly imnense range for a species such as this
to ocenpy, which, so far as we know, never forsakes the water for
any length of time and has been presnmably slowly distribnted
by the slow alteration aund communication of different viver-
systems.  Many of these widely separated communities of Cray-
fishes eannot have interbred for centuries, almost, for geological
periods, and yet they have retained the common specific characters
with remarkable constancy. 1t is true that an Iminense range of
ariantion in size and in the degree to which the spines e
developed is met. with in these local gronps, but these characters
show graduations, and the developnent of the spines is so variable,
being often asymmetrical on the two sides of one spechmen, that
they do not offer constant, speeific characters for separating the
dtous groups. b appewrs to e certain that it is hmpossible 1o
sepmrate the large Paramatta Creayfish from the large Murray
River form, and yet these two large vivers belong to two diflerent
systems, their nearest point of approach being in the Blue Moun-
tains on different sides of the watershed.,  With the material at
my disposal | am unable to split up these various local specimens
of .1, serratus into a mumber of subspecies, although 1 do not
wish to prejudice the work of some future investigator who, with
more material at command, may feel mself competent to do so.

V1. The Relationships of the Australian Crayfishes
«anid their (eoyraphical Distribution.

The Crayfishes of Australia, Tasmania, and New Guinea belong,
in common with thoseof New Zealand, South Ameriea, and Mada-
aascar, Lo the family Parvastacideae, which difiers from the Chayfish
family of the Northern Hemispheve, the Astacida, ina number of
important characters which were first, pointed out clearly by
TTuxley. The dingnostic features of the Puarastacida given by
THuxley (. Z.S. 1878, p. 775) are as follows: -

“The podobranchix ave devoid of more than a rudiment of a
Lanina, though the stem may be alate.  The podobranchin of the
first maxillipede has the form of an epipodite; but in almost

10*
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.~ all cases it bears a certain number of well-developed branchial
filaments.

“The first abdominal somite possesses no appendage in either
sex ; and the appendages of the four following somites are large.
The telson is never completely divided by a transverse suture.

“ Move or fewer of the branchial filaments are terminated by
short hooked spines; and the coxopoditic sete, as well as those
which beset the stems of the podobranchiz, have hooked apices.”

The Astacide possess the converse of these diagnostic
characters.

The Astacidee and Parastacide, the one family occurring in
the Northern Hemisplere, the other in the Southern, are there-
fore separated by important characters, and it is very probable
that they have been independently evolved from marine lobster
like ancestors which alrveady differed in these characters before
they took to a freshwater life.

The occurrence of Parastacide in Australia. New Zealand, and
South America, with an aberrant genus (dstacoides) in Mada-
gascar—that is to say, in countries which are now separated
by wide stretches of ocean—is a striking fact in geographical
distribution, but it does not stand alone, the distribution of
many freshwater fish, crustacea, molluses, ete., having a similar
character in the Southern Hemisphere.

These facts, taken in conjunction with geological evidence, have
led many naturalists to assnme a much greater extension of the
Antarcetic Continent in past times which is supposed to have been
connected with South America, Australia, and New Zealand, and
possibly at a very remote period with Madagascar, thns permitting
the migration of land and freshwater animals to and from those
countries. In the case of the Parastacidze the only alternative
theory is that the Sonth-American, Australian, and New Zealand
genera have been independently devived from some common
marine ancestor.

Our concern here, however, is not so much with the origin of
the Parastacidz in the vemote past, but with tlie inter-relation-
ships of the Australasian genera and their probable evolntion and
migrations.

‘We can distinguish four genera of Australasian Crayfishes—
Astacopsis, Paracheraps, Cheeraps, and Engeus (the last-named
genus we will consider as a single entity, though it may be found
convenient hereafter to split it up into several subgenem).

The members of the genus AsTAcoPsIs ave characterised by the
development of spines or tubercles upon the body and limbs, and
by certain features in the gills and appendages which are fully
set forth in the diagnosis of the genus on p. 154. They inhabit
swift-moving streams and rivers; they are not found in ponds and
water-holes, and they are not known to forsake the water for any
period of time.  Their distribution is as follows:—-In Tasmania
there occurs 4. franklinii (Pls. XIV., XV.), the largest Crayfish
in the world. It is confined to the rivers and streams upon the
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north and west coasts. Iu the highland streams of the south
and centre a small form occurs (var. tasmanicus) which may or
may not be reckoned as a separate species (see p. 156). . ser-
ratus (Pls. XVI.-XVIIL)occurs as a large form in the Murray
River and in the Paramatta River at Sydney. Asa small or
medium-sized form it oceupies the Vietorian Highlands, and as a
small form it also occurs in the Blue Mountain streams. .. ker-
shawi (Pls. XIX., XX.), which is, in many respects, intermediate
between the above two species, lives in a few Gippsland vivers, thus
aceupying also an intermediate geographical station.  The genus
Astacopis therefore runs from the mouth of the Muray River
southwards to Gippsland and Tasmania and up the east coast to
Sydney. Its centre of distribution would appear to be the Murray
River and its tributaries, and it is confined to the south-eastern
corner of Australia and to Tasmania, where the climate is tem-
perate and clear swift-running streams are abundant.

Text-fig. 18.
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Map of Australia show'ng areas of distribution of Crayfishes.

The genus CHERAPS (see p. 165 and Pls. XXII-XXIV.),
although departing in many important features from Astacopsis,
yet shows a trace of agreement with this genus, especially in the
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fact that the last posterior arthrobranch is not rudimentary. lts
wembers inhabit runuing water. and they are confined in dis-
tribution to the west and north coasts and to New Guinea. being
entirely absent from the southern and eastern districts oceupied by
Astacepsiz. In the south the arid coast-line, fringing the Great
Australian Bight. constitutes a wide and insuvpassable barrier
between the genera dstacopsis and Cheraps. On the east coast
Cheeraps is absent and dstacopsis does not appear to occur much
north of Svdner.

The species (", infermedius (Pl. XXIV. fig. 2) from Western
Australia is of great interest. because it forms a perfect
transition to the genus Paracheeraps. (. intermedius retains the
diagnostic features of a (heraps. but it presents a remarkable
approach in general facies and in a number of points to Para-
cheeraps bicarinatus.

The genus PARACHERADS, consisting of the single species P. bicar-
inatus (Pl. XX1.), is closely allied in all its features to (heraps.
and the alliance is made more obvious by the existence of
the before-mentioned (. infermedius. which may reasonably he
regarded as the ancestral form from which 2. bicarinatus has
been derived. 2. kicarinatus is the most widelv distributed
Crayfish on the Australian continent, being the only form which
penetrates into the interior of the continent. It is., in fact.
universally distributed all over the continent, occurring with
Cheraps in the west and north and with Asfacopsis in the south
and east. It does not oceur in Tasmania or in New Guinea. The
relationship of this genus and species is obviously with the
western (Zeraps. and it is also equally certain that it is a secon-
dary derivation from (%eraps, which has been able to spread
across the deserts eastwards and invade Victoria in the south
by becoming adapted to live under semi-desert conditions. The
alternative supposition. viz. that Parackeraps is the ancestral
form and has given rise to Cheraps, is clearly negatived by the
impossibility of thus accounting for the fact that. although it
ranges as a continuous species all over the continent. it should have
given rise to several species of Clieraps only in the west. It would
be difficult also en this supposition to account for the fact that
Cheeraps differs less from Astacopsis than Paracheraps does. In
fact. if we take the now almost universally distributed Para-
cheeraps as representing the ancestral form of Australian Cray-
fish. the entire isolation. both structurally and geographically, of
Astacopsis and Cheeraps becomes unintelligible.

It is worthy of notice. also. that Parackeraps apparently does
not occur either in New Guinea or Tasmania, and. although stress
cannot he laid on this fact. it is possibly another indication of
the modern origin of Paracheraps, after the separation of New
Gininea and Tasmania from the mainland of Australia.

The gzenus Exc.£rs, comprising the land-burrowing Crayfishes,
which have gone a step bevond Parach@raps in their independence
of water. are confined to Victoria, Gippsland, and Tasmania. From



FRESHWATER CRAYFISHES OF AUSTRALIA. 151

their habits and anatomical structure thex have prebably been
derived directly from Paracheraps, some of the species graduating
very perfectly into the latter genus.  The burrowing land-Cray-
fishes are therefore the most modern product of all.  Although
it is not my intention to give any description of the genus Engarus
in this paper. certain of their characters may be mentioned
which point to their high degree of specialization. Their whole
appearvance and form are very different from the other Craytishes,
the thorax leing extremely deep dorso-ventrally. a character
which is correlated with the very great size of the gastric mill.
The abdomen is much reduced in size. Certain of the species
show a peculiar reduction in the gill-formula. the last pleuro-
branch being entirely absent. while in some species the exopodite
of the maxillipede is completely absent. The body is entirely
free from spines or ridges.

The above survey and an examination of the diagnoses of the
several genera afford a rewmarkably clear picture of the evolu-
tionary relationships of the genera described, which we may
represent in the form of a table, thus :—

Charaps. Engeus, Paracheraps. _Astaropsis.

Comnion ancestor.

We may attempt to reconstruct also the means by which these
genera have reached their present geographical distribution. The
outstanding fact is clearly the complete isolation in structure and
distribution of the western Cheraps from the eastern Astacopsis.
This sharp distinction between a South-eastern and a North-
western Australian fauna does not apply only to Crayfishes, but
is practically universal. and in looking for a cause the attention
of naturalists has been called to the existence in Central Australia
of Cretaceous deposits. which are held to indicate the existence of
a sea in Cretaceous times dividing Australia into a western and
an eastern island.  We may therefore start with the hypothesis
that the separation and divergent evolution of dstacopsis and
Charaps dates from the separation of Eastern and Western
Australia by the Cretaceous sea, [t would appear that, with the
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filling in of this sea and the junction of the eastern and western
islands, no feasible passage was formed by means of which
the eastern dstacopsis could invade the territory of the western
Cheraps or vice verse. The nature of this early barrier is un-
certain, but when once the desert condition was established, the
central deserts have consituted a baitier against a direct eastern
or western migration : on the south-west coast the desert and semi-
tropical region of the Australian Bight prevents a northern passage
of Astacopsis into the territory of Chwraps, while to the north-
east the semi-tropical coastal streams do not appear to have been
colonized either by Chwraps moving southwards or dstacopsis
migrating novthwards.  Astacopsis, in fact, remains a typically
temperate genus, Chezraps a semi-tropical or tropical one, and the
barrier of temperature seems to determine the distribution of
these two forms with complete rigidity.

An oftshoot from Cheeraps, however, viz. Paracheeraps bicarinatus,
on the filling in of the Cretaceous sea, has gradually extended its
range from the west eastwards, invading the central districts of
Australia and penetrating thence southwards and eastwards so
as to become almost coterminous in distribution with 4 stacopsis.
In the very centre of the Astacopsis distribution, viz, in Victoria,
P. bicarinatus is particularly abundant, and here it has given rise
to the burrowing land-Crayfishes, Engeus, whose headquarters ave
in this region. If it is true that . bicarinatus does not occur in
New Guinea or Tasmania, the view that this form is of compara-
tively recent origin is amply confirmed, the date of its origin and
migration being fixed as subsequent to the separation of New
Guinea and Tasmania from the mainland in Tertiary times. We
are, however, here confronted with a difficulty, since, although
P. bicarinatus apparently does not occur in Tasmania, one or two
species of Engcus, which we must hold to be derived from
P. bicarinatus, are common in Tasmania. The habits, however,
of BEngeeus are peculiar, and it is quite possible that individuals of
this genus have been carried across Bass's Straits from Gippsland
in floating tree trunks, at the roots of which the *land-crabs”
frequently make their burrows.

Without unduly pressing this hypothesis, it nevertheless offers
an explanation of the curious fact of the occurrence of Engeus in
Tasmania and the absence of its parent form, P. bicarinatus from
that island.

The occurrence of 4. kershawi in Gippsland, related by many
of its features, e. g. the absence of spines on the abdomen and the
truncated shape of the rostrum, to A. franklinii in Tasmania,
cannot be passed over without reference. It is apparently con-
fined to Gippsland, but it is surrounded and in close contact
with the much more widely distributed A. serratus. Its
relationship to the Tasmanian form indicates a close connection
at some not very remote time between Gippsland and Tasmania,
a connection which may be detected in the similar geological and
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physio{_p‘a;ﬂ?ical characters of these two countries. 1t seews
probable that when the two countries were in actual continuity
they together formed a zoological district with many featnres in
commony distinet from the surrounding countries of Victoria and
New South Wales.

By théforegoing lines of argument we arve able to establish on
a secure basis the general comse of evolution and the routes of
dispersal of the Parastacine Crayfishes of Australin. We are
able to establish with certainty that the widely distributed Para-
charaps bicarinatus is a comparatively recent dervivation from
the Western-Australian (%ecraps, and that the land-Crayfishes,
Engewus, ave a still more modern derivative from Parvacheraps.
We are left, therefore, with Cheraps and Astacopsis as the two
primitive representatives of Australian Crayfishes, which, both
by their complete isolation from one another and by their wide
distribution, betray a great antiquity. The gquestion as to which
of these two primitive genera is thenost primitive and represents
to the greatest extent the original ancestor of the group is a very
obscire question.  We may, however, make some suggestions for
the solution of this problen.

Since Crayfishes in general are emphatically not tropical forms,
and since the Australian Crayfishes are oniy represented in
Northern Australia by a single species, (. quadricarinatus, it is
certain that this form is only a northern straggler, and that New
Guinea and North Australia are not the centre of distribution of
the group. CGranted that the centre of distribution is somewhere
in the south of the continent, have we any light to guide us in
choosing between Cheeraps or Astacopsis as occupying most nearly
the original avea of distribution ?  The genns dstacopsis, on the
whole, now lives under conditions more generally cluracteristic
of Freshwater Crayfishes than Cheraps. It is characteristic of
cooler regions and is particnlarly abundant in mountain streams of
great rapidity and clearness; while the western (%raps inhabits
rivers, more slnggish and clonded in nature, which rather fitfully
irrigate a parched country. It seems that (Aeraps is already in
the grip of those circumstances attendant on a lack of water
which have finally resnlted in the production of such specialized
forms as Paracheraps and Engews. This is no more than a
suggestion, but if it is true we are led to the conclusion that the
more southern dstwcopsis, inhabiting the temperate and well-
watered mountainous regions of Sonth and South-eastern Anstralia,
retain to the greatest extent the original characteristics and
distribution of the ancestral form. If this is so. and if the
Bassian Subregion is really the centre of distribution of the
Australian Parastacidze, we may perhaps include these animals in
the array of alpine plants and animals characteristic of this
region, which were probably once distributed across the Antarctic
Continent and reached their present distribution in Sounth
America, Sonth Anstralia, and New Zealand by this means.
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ITL Systewmatic Account of the (lenera and Species of
Australien Parastacidee.

Genus Astacorsis Huxley (P.Z. 8. 1878, p. 764).

Arthrobranch of last leg but one not rudimentary or even much
reduced.  Ala of podobranchs small and inconspicuous.  Short
and stout hooks only present at the end of a few branchial fila-
ments fringing the stem of podobranchs (Pl XXVI. fig. 10),
being absent in all other gills.

Hooked sete on coxopodites and on gill-stems not very sharply
reenrved (P XX VI fig. 110,

Mandibles with three prominent teeth and smooth lower
ridge (PL XXV, fig. 6).

Fivst maxilla with endopodite cousisting of base and distinet
flagellom  united on  to it (Pl NXXV. fig. 5; Pl NXXVI.
fig. 9).

Second .maxillipede with penultimate segment bearing an
upper lobe, which projects forwards as far as terminal segment
(Pl XXV, fig. 2).

Third maxillipede with serial row of bristles on outer face of
third and fourth segments, and a sparse fringe of hristles on
inuer face. Exopodite does not equal third segment in length
(P XXV fig. 1).

(ireat chela with the carpus vather short and stont ; much
tuberculated, with a row of tubercles on its outer border as well
as on the inner (Pls. XTV.-XX).

Succeeding legs with terminal and subterminal joints well
provided with pencils of bristles.  Opening of vas deferens
situated on a short simple papilla.

The lateral keels of rostrum are spiny or tuberculated.  Lateral
carina on cavapace is also spiny or tuberculated. Carapace and
branchiostegites tuberculated or spiny.  The sternal keel is
depressed and blunt (Pl XX VI, fig. 14).

The first abdominal segment carries lateral spines; the suc-
ceeding segments ave spiny, tuberculated, or setose.

The membranons portion of telson and nropods is short
compared to the upper calcified portion, and the median spine on
the endopodites of the uropods is, in consequence, situated
distally.

Astacorsis FRANKLINIL (Pls. NIV, XXV, & XXVI. figs. 7-11.)
The Large Tasmanian Crayfish.

(Gray, Eyre’s Journals of Expeditions of Discovery into Central
Australia, i. p. 409, 1845.)

The rostrum is rather broad and tumid, and ends in a short
median spine; the lateral keels are rounded, and each keel
carries four or five blunt spines or tubercles.
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On the carapnee Tmmediately lueral to the posterior outer
horder of the rostral carina, a tubercle, often donble, is present.
and posteriorly in a line with this tubercle is another rounded
tuberele, and behind this again a rounded boss.  The disposition
of these tubercles ix subject to some variation. Laterally
and auteriorly, the cephalothorax has a few blunt spines and
tubercles; and there are wbumerous blunt tubercles on  the
branchiostegites.

Ventrally the interantennal spine is rather long and narrow,
and not produced laterally at the base.  The chitinous margin
of vpper lip has luge lateral arches and a small nedian arch
(PL XXV fig. 7).

The inner border of the antennal seale widens rather suddenly
at the hase of the terminal spine (Pl. XX V1. fig. 8).

The sternal keel is of the usnal Astacopsis type, but is sharper
than in succeeding species.

The lirst abdominal segment bears laterally a prominent
forwardly direeted spine.

The second abdominal segment has a varying numher (4-7)
of small sharp spines on each lateral border,

The suceeeding ahdominal segments are smooth, hut laterally
each segment is produced into a small shavp spine, often with
another simaller spine just above 1t.

The exopodite of the uropod has a row of teeth between
the hard and membranons portions, which graduates internally
mto a row of bristles. The endopodite has a sinall spine close to
the distal border in the middle line.

The telson has two lateral serrations, hut is otherwise smooth.

The great chela has the pineerstudded with tubercles and a few
brushes of setwe.  T'wo tubercles in the pincer, one on the upper
ov outer and one on the iuner pincer, are greatly cularged,
especially in the Jarger speeimens.  The inner edge of the carpo-
podite has three or, at most, four serrations. The surface of the
arpopodite is not greatly pitted.

The two anterior walking legs have only a few spines, but
numerouns brushes of bristles.  The two posterior legs have more
numerous spines, which are not very long or conspieuous.

The colour 1s uniform dark green.

The largest specimen obtained by me weighed just under
eight. pounds, and measured 16 inehes from vostrum to telson.
Small specimens less than 8 inches ave very ravely obtained, and
have not been seen iy me.

Localities. Several specimens were taken by me from the
Brid and Muddy Creek, Bridport, Tasmania— the latter stream
being a very small muddy rivulet. They are also reported from
nunerous strenms and rivers along the north coast, and from the
Gordon River on the west coast. but they are wunknown from the
south, east, or central districts of Tasmania,
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The Small Tasmanian Crayfish, Var. tasmaxicus. (Pl XV.)

(Erichson, Archiv fiir Naturgeschichte, 12 Jahrg. p. 94.)

This species (?), which occurs on Mount Wellington and
the southern and central ranges of Tasmania, reproduces on a
small scale almost all the characters of the large northern
and western 4. firanklinii, so that it may perhaps be considered
as only a small variety of the large form. The following
characters, which may, however, be merely differences dune to
growth, may be referred to. There is a great reduction of the
tubercles upon the carapace and branchiostegites. The upper
margin of the carpopodite of the great chela has about six
serrations; there is no pronounced enlargement of two tubercles
in the pincer. The inner border of the meropodite has about six
spines. The surface of the carpopodite is greatly pitted. The
spines on the walking-legs are reduced to very minute points.

The colour is green.

The length of fully adult specimens is never more than
5 inches.

Localities—Streams on Mount Wellington, Tasmania (1907).
A small specimen with the tubercles more prowminent than
usual, measuring 100 min., from Traveller River, Lake St. Clair,
Tasmania (1893). Two small specimens from Zeehan, West
Coast of Tasmania.

Remarks on the above two species.- There are, in reality, no
distinetive chavacters, beyond those due to size, by which the
ahove two forms can be separated. The fact, however, that the
small and large forms occupy different stations in different parts
of the island appears to preclude the possibility of the small
specimens being merely not fully-grown individuals of the large
form. A most curious fact is that I was unable to obtain
the young stages in growth of the large A. franklinii in the
rivers and streams, where the large individuals were fairly
common. Thelocalities from which thelarge A.franklinii have been
obtained are invariably in the mouths of the streams near the
sea, and in these localities it is impossible, apparently, to obtain
small specimens. The small 4. fasmanicus, on the other hand, 1s
always found inland in mountain-streams, often near their sources.
It is therefore within the bounds of possibility that the large
A. franklinii represents those individuals of the small 4. ¢asmanicus
which have succeeded in reaching the mouths of the rivers, but
that the young which they produce at these situations do not
arrive at matnrity, owing to the presence of predatory fish,
e. g. Gadopsis marmoratus. The species would then be entirely
recruited from the young of the small form, which breeds up in
the mountains. Exactly parallel facts are met with in the other
species of Astacopsis now to be described. A careful examination
of this question should be undertaken by a lacal naturalist.



FRESHWATER CRAYFISHES OF AUSTRALILA, ¥

Asrtacorsis sERRATUS. (Pls. XV XVHI & XXV L figs. 12 14))
The Murray River Crayfish. .
(Shaw, Zoology of New Holland, vol. i. p. 407, pl. iii,, 1843.)

Nomenclature.

Names given to Murray River form:

Cancer serratus Shaw, loc. cit.

Gray, Byre's Journals of Expeditions of Discovery into
Central Australia, vol. i. p. 409, 1845,

Astacus armatus Von Martens, Ann. Mag. Nat. Hist. ser. 3,
vol. xvii, p. 359, 1866.

Astacoides spinifer Heller, Novara Reise, Crustaceen. p. 102,
Taf. ix., 1865.

Astacoides serratus MeCoy. Prodromus of the Zoology of
Victoria, vol. i. pl. 15, 1885,

Names given to Paramatta River and other forms:

Astacopsis  spinifer Spence - Bate, ‘Challenger’ Reports,
vol. xxiv, pl. xxviii., 1888. (Large Paramatta form.)

Astacopsis robilis Dana. United States Exploring Expedition
~—Crustacea. Part I. p. 526, pl. xxxiii, 1852, (Locality
given as New South Wales. A not very clemr fignre
of a 5-inch specimen.)

Astacus australiensis Milne-Eilwards, Hist. Nat. Ciust. vol. i1,
p- 332, pl. xxiv. (Small Paramatta type.)

Astacopsis parainattensis Spence Bate, loe. cit. p. 202, pl. xxiil.
(Small Paramatta specimen.)

A. sydneyensis Spence-Bate, loc. cit. p. 204, pl. xxiii.  (Very
small Paramatta specimen.)

Astacoides plebeins Hess, Archiv fiir Naturg xxxi. p. 164,
Taf. 7, 1865. (From Svdney. Small Paramatta (?)
form.)

Rostrum elongated ; spines on rostral keel sharp and long:
posterior border of keel tumid.

A sharp spine is present on carapace just posterior and
lateral to the end of rostial keel, and another sharp spine is present
posterior to this and confluent with a rounded hoss.

There are a few blunt tubercles and two or three sharp spines
on the antero-lateral part of the carapace, and the branchiostegites
are not only tuberenlated, but carry a saperior row of very large
spines.

The interantennal spine is rather short and broad, with pro-
duced lateral angles at the base (Pl. XXV fig. 12).

The chitinous margin of the upper lip has small lateral arches
and a large concave median arch (fig. 12).

The inner bhorder of the antennal scale does not suddenly
expand at the base of the terminal spine (fig. 13).

The sternal keel is depressed and blunt (fig. 14).

The first abdominal segment has two very large spines on each
dorso lateral margin.
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The second abdominal segment has two (sometimes three)
smaller lateral and two large dorso-lateral spines on each side.

The next three abdominal segments have two large dorso-
lateral spines, and one (sometimes two) small lateral spine on
each side.

The sixth abdominal segment carries two small lateral spines
or tubercles on each side.

The telson has two (sometimes more, a variable number)
median spines.

The number and arrangement of the above spines is sometimes
variable and even asymmetrical.

The great chela has two enlarged tuberecles in the pincers, both
on the biting-edge of carpopodite. The lower external border of
the carpopodite has a row of sharp and large spines continued right
down to the posterior border.  The upper internal border has
about five marked serrations. The carpopodite is flattened,
and does not carry any tubevcles on its other surfaces. The meso-
podite has three large spines on its inner border and two on its
outer.

The first two walking-legs are nearly free from spines, but the
last two carry long and prominent spines, especially on the last
joint but one.

Colour (as given by McCoy).—The anterior legs, the middle
of the back, and the apices of the spines and tubercles vich
creamy white or ivory-colowred ; the ground-colour of the other
legs, the sides of the carapace, and the abdomen pale Prussian-
blue of varying intensity in different individuals, or sometimes
mottled with dull olive-green.  Semicorneous flexible edges
of tail-fin brownish.

Lavgest specimen obtained measured 10 inches (about 230
mm.); the smallest 7 inches.

Locality of type specimens.—Murray River,

Local Varieties.
From VicroRIiA.

(¢) Bunyip River. One specimen, January 1880, measnving
140 mm. It resembles the Murray River form, except that the
spines on carapace and branchiostegites tend to he veplaced
by blunter tubercles, also the dorsal spines on abdominal segments.
On second abdominal segment there are four lateral spines on
left side, three on the right, thus illustrating the variability and
frequent asymmetry of these spines. )

(b) Yrrra River. Several specimens, 1905, A large specimen
(Pl. XVIL.), measuring 150 mm., has a single spine on each side
of first abdominal segment, three lateral spines on second, and
the dorvsal spines on ahdominal seginents clearly marked buf
reduced. The smaller specimens, about 100 . in length, have,
in some cases, a single spine on first ahdominal segment, in
others two; there is a great reduction of dorsal spines on the
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abdominal  segments.  The Yarra River Crayfish las been
descnl)ell aml figured by MecCoy ( Prodromus of Zoology of
Vietoria,” vol. ii. pl. l()()) as A.st(/(‘u,uazo serralus var, yurraensis,
and he lefm's to its brilliant blue colour. but he otherwise regards
it as merely a variety of 4. serratus from the Murray ]nver.

(¢) Kennedy's Creek, a tributary of Curdie’s River. Two
specimens (1897), one measuring 135, the other 100 mmm. Both
very stmilar to above,  There are four spines on second abdo-
minal segment in one specimen, three in the other. ‘Ihe dorsal
abdominal spines are well marked, liut reduced.

(d) Plenty River. One specimen (1896), measuring 160 mm.,
has two spines on right side of first abdominal s egment, oue on
the left. There are four spines on right side of second aldominal
segment, three on the left.  The d(n sal abdominal spines and
those on carapace are rather reduced.

From New Sovtn Warks.

(¢) Paramatta River, Sydney. The Large laramatta River
Cray fish has been figured by Spence-Bate (¢ Challenger” Reports.
vol. xxiv. p. 194, pl. xxviil.) under Heller's name “of Astacopsis
spinifer. He le,gdul:s it, in common with McCoy and others, as
1dentical with the Mmmv River form. 1 lave not seen the
large Paramatta Crayfish, but from the excellent figure given hy

I)(ll(‘(‘-Bdte 1 cannot detect any difference between it d]ul thic
'\]mmy River forn,

(/) Paramatta River. The Swall Paramatta  (vayfish
described and ﬁgmed by Spence-Bate (loc. (‘It) as .Astucopses
paramattensis. 1t is abont 100 mmn. Iong, and is distinguished
from the large form (e) by complete reduction of spines on cara-~
pace and abdomen to similarly situated small tubereles. It is,
however, very probable that this specimen, coming as it does from
the same rviver as the large form, only represents a stage
in growth of the large Paramatta Crayfish, Dana’s . nobilis
and Milue Edwards's 4. australiensis hoth probably belong here.

A very small specimen (about 50 mm.), described and ﬁl"llled
by Spence-Bate (loc. cit.) as .. sydneyensis, is also probably on]y A
very young Paramatta River form.

(J) The Blue-Mountain Crayfish (Pl XVI11L), found in small
streamms in the Blue Mountains. The largest specimen obtained
by me measured 110 mm. It reseml»les in every particular
Spence-Bate’s small Pavamatta Crayfish (/). The spines on the
carapace, branchiostegites, and abdomen are reduced to small
blunt tuberecles. This is particularly clear if we compare «
Hpecmwn of this Chayfish with a similarly sized  Vietorian
specimen, e. ¢., from the Yarra River.  In the latter the dorso-
Jateral and lateral abdominal spines arve far better developed
than in the Blue-Mountain or small Parmmatta forms.,  The
practical identity of the Blue-Mountain Craytish with the sniall
Paramatta  form deseribed by Spence -Bate seems to me to
make it undesirable to invent another name for it
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Note. —Nobili, 1 his paper in the ¢ Annali del Museo Civico i
Genova,” vol. xl. p. 244, 1901, describes a specimen of dstacopsis
identical with Milne-Edwards’s A, ausiraliensis, as coming from
Sorong, New Guinea. The occurrence of an Astacopsis in New
Guinea is so utterly at variance with all the known facts of
the distribution of Australian Crayfishes that I am unable to
accept the locality of this single specimen as correct, especially as
all the subsequent expeditions to New Guinea have failed to find
any dstacopsis there, although Chewraps in abundance have been
obtained.  Dr. Calman has suggested to me that Sorong was
probably wrongly read for Sydney, or else that the label for this
specimen had been somehow transposed. Until further evidence
is forthcoming as to the occurrence of an dstucopsis in New
Guinen, the locality given for this single specimen, which is
identical with the small Paramatta form of A, serrafus, must be
received with the greatest scepticism.

Remarks on the above species. —For including all the above forms
under one species, d. serratues, vanging from the Muriay River
to Sydney, I shall be blamed by many systematists, but the
problem is one of peculiar difficulty. The Freshwater Cray-
fishes, like so many of the large Decapods, begin breeding long
before they have attained their limit of size; we ave therefore
often puzzled to know whether a particnlar set of specimens
represents a separate species, or only not fully-grown individuals
of a species which progressively alters as it grows older. It
seems undoubted that the large Murray River and the Para-
matta River Crayfishes are identical. It 1s trune that the
geographical separvation of the Murray and Paramatta is not so
wgreat as 1t looks, as the Lachlan River, a tribntary of the Murray,
vises in the Blue Mountains on the other side of the watershed
to that on which the Paramatta rises.  The Yarra, Bunyip,
and other rivers of the Victorian Highlands are similarly
divided from the Muwrray tributaries, and here, although the
differences are very slight, it may be possible to separate a true
wariety of Crayfish inhabiting these rivers from the Murray
River formn. The small Blue-Mountain Crayfish bears much the
same relation to the big Paramatta form as the small Tas-
manian Crayfish to the big one.

Unlike the geneva Charaps and Kngeus, they are not known to
feave the water and migrate across the land, so that the various
waces of this species must have been isolated from one another
for verv long periods.

Asracorsts KERsHAWL sp. n.  (Pls. XIX., XX.)

The Large Gippsland Crayfish. (Pl X1X.)

The rostrum is broader than in 4. serratus, with Dblunter
tuberculated spines on its keels, thus approaching A. franklini.

The spines on the carapace are replaced by blunt, rounded
“tubevcles and ridges.  Similarly, the sharp spines present on the
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branchiostegites of A. serratus are veplaced by blunt, often tumid
tubercles.

The interantennal spine, the margins of the upper lip, and the
antennal scales approach the condition found i A. franklinii,
and the sternal keel is sharper than in A, servatus,

The first abdominal segment has only one lateral spine (in twq
out of the three specimens this spine was absent on ane side),
The second abdomimnal segment has three Iatergl spines on each
side and one dorso-lateral; the dorsal spine present in A, serpatys
is replaced by a very large tumid tubercle which is joiged hy o
ridge to its fellow of the opposite side.

The succeeding three segments have qne tq thyee lateral spines
on each side and a dorso-luteral, the dorgal spine of A. serratus
being replaced by a tumid tuberele, The sixth abdominal segment,
telson, and uropods are provided with several small spines.  The
cheliv is less clongated and more stontly huilt than jn A, serratus,
and very often carries spines or tubercles on the dactylopodite
and on the surfaces of the carpopodite which gre ngn-tuberculons
in A. serratus. .

The largest specimen was 10 inches lpng.

Locality—Moe River, Gippsland. Thyee specjmens cgllectad
hy Mr. Kershaw,

Local Variety.— 1The Small Gippsland Crayfish. (Pl. XX.)

Several rather small specimens from the Naracgn River and g
nunbher aof other small Gippsland  streams (largest  specimen
5 inches in length) agree with A. kershawi in the broad truncated
form of the rostruny, sharpness of sternal keel, and rcP]ncement
of spines by blunted tubercles, thus differing in diagnostic
characters from the smaller specjmens of A, sepratus from the
Victorian Highlands.  Except in point of size, it is impossible tq
separate these specimens from the large A, kershawi, of which
they are probably only the not fully grown individuals.

Remarics an the abare species—There can be no doubt that
this Gippsland Crayfish js specifieally distinet from A. serpatus.
1t is of considerable interest to observe that it approaches in
many respects the Tagmanign As.tuw{)si's with which 1t is
geographically related, being separated by the comparatively
modern Bass’s Straits, ) ’ :

Genus PARACHAERAPS, gen. nov,

Arthrobranch of last leg but one rudimentary, consisting of 4
stout fleshy peduncle tipped with a few minute filaments which
end in long curved hooks (Pl XXVI. figs. 16, 18). Ala on
anterior podobranchs js broad and copspicuous, and carries sneall
filaments. The majority of gjll-filaments attached to thestems of
all the gills are furnished with long recurved hooks at their ends.
The other filuaments are freqnently pointed at the end,

The hooked seta on coxopodites and gn gill-stems are very
sharply recurved (fig. 17). '

Proc. ZooL. Soc.—1912, No. X1. 1]
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The antennal seale is broad, with the inner margin widening
suddenly after the terminal spine (fig. 20).

Mandibles with two prominent teeth and a serrated lower
edge (tig. 24).

First maxilla with endopodite consisting of a basal segment
and a minute terminal segment (figs. 15, 3)

Second maxillipede with penultimate aeoment bearing an upper
lobe which does not project forwards nemly so far as the tip of
the terminal segment (fig. 22).

Third maxillipede without a serial row of bristles, but with the
face of the third and fourth segments provided with a double
fringe of slender crowded hairs. The exopodite exceeds the third
segment of endopodite in length (fig. 21

Great chela with the carpus long and stout, especially in the
male; on the underside a longitudinal ridge is present, often
with slight excavations on either side of it. The surface is
smooth ; there is no row of tubercles on the outer border, but
there is a conspicuous fringe of downy hairs on the inner border.

Succeeding legs with terminal and subterminal joints smoother,
with very few bristles.

Openiug of vas deferens situated on a long projecting and
complicated papilla.

The keel of the rostrum is flat and smooth ; the lateral carina
on carapace also continuous and smooth; there 1s no median
carina.

The chbtwnce between the tip of the rostrum and the cervieal
suture is shorter than between the cervieal suture and posterior
border of carapace.

The carapace is smooth ; the abdominal segments are smooth
and non-setose.

The sternal keel is fairly prominent and sharp.

The interantennal spine is rounded, and does not end in a
sharp point (fig. 19). J

The membranous portion of telson “and uropods is long
compared to the upper calcified portion, and the median spine on
the endopodites of the uropods isin consequence situated mesially.

Remarks on the above yenuws.—In creating the above genus for
the reception of the single species, 2. bzcmmaws, I have been
influenced by the followirg facts. Although 2. bicarinatus does
1ot differ in any very stiiking characters from the species which
1 vetain in Erichson’s genus CTeeraps, vet if it were included in
this genus 1t would occupy an altogether isolated position, both
as regards structure, geographical dlstllbntlon, and the fact that
from it has probably been derived the large and varied genus
Enguus.  For convenience’ sake, therefore, and for the purpose of
bringing out its peenliar importance in the evolutionary history
of the Australion Crayfishes, I have after much hesitation
decided to separate it off from the related forms retained in the
aenus Cheraps.  Since L. bicarinatus is one of the oldest-known
species from Australia, T had originally intended keeping the
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name Cheraps for it, and placing the Western-Australian species
in a new genus, laracheraps. But, as M. Roux, of the Basle
Museum, pointed out to me, the tevin (Gevraps was first used by
Erichson (Arch. f. Naturg. xii. 1846, p. 101) for the species
C'. preissii, which, whatever it may he, does not seem to be
wdentical with 22, bicarinatus.  From Erichson’s diagnosis of the
genus Chwraps and of the single species €. pweissii, which hLe
nicludes in it, I find it quite Zmpossible to discover wlat spocies
of Australian Crayfish he wasdealing with. No figuresare given,
an' the only characters mentioned whicli are of the slightest
diagnostic value are the facts that the animal came from Western
Australia, that the tail-fan was in put membranaceous, and thas
the antenual scale was “ egg-shaped and pointed.”  No mention
whatever is made of any keels on the carapace, a point noticed by
Haswell in his * Catalogue of the Stalk- and Sessile-eyel Crustacen
of the Australian Museum,” who gives as a character of (', preissii
“ the absence of keels on carapace (¢).”

The balance of evidence seems favourable to the idea that
Erichson’s really worthless deseription of O preissii does vefer to
a species of (hwraps and not to Larachwraps bicarinatus, so
that the tevm Cheeraps must be kept for the Western- Australian
species.

ParaciLeraps BICARINATUS Gray. (Pls. NXI. & XXVi.
figs. 15-24.)

The Yabler.

(Eyre’s Journals of Expeditions of Discovery inta Central
Australia, vol. i. 1845.)

Nomenclature :-—

Astacus bicarinatus Gray, loe. cit. p. 410, pl. iii. fig. 2.

Clheraps  bicarinatus Yon Martens, Monatsbericht Alkad.
Wiss. Berlin, 1868, p. 617.

Astacopsis bicarinatus Ilaswell, Australian Museumm Cata-
lognes, v. Crustacea.

Astacoides bicurinatus McCoy, Prodromus of the Zoology of
Victora, vol. 1. pl. 29, 1885. «

The rostrum is without pronounced keels: it terminates in a
spine, just below which two small lateral spines indicate the
beginning of the much-reduced keel.

The lateral carina on the carapace is a continuous hlunt ridge.
There ave uo other tubercles or spines on the carapace or body
and there are no hairs except at the lateral borders of tlhe
carapace and abdominal segiments and on the hbs, * The surface
of the carapace is. however, usually pitted superticially.

The telson is broadly ovate, and there are two small spines
laterally at the junction of the hard and membranous portions.
There are no median spines.

In the great chela the dactylopodite is not larger than tho

10§
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carpus; there is a row of about 8-10 tubercles on the inner
border of the carpus and just above this row there is a thick
carpet. of downy hair. An inconspicuous tuberculation and a
certain amount of downy hair i1s present between the pincers.
I'he meropodite has three tubercles and a certain amount of down,
and the inner border of the ischiopodite has the usual double row
of tubercles. .

The succeeding legs are remarkably smooth and free from
hairs, though the last two joints of the last two legs are fairly
hairy.

The sternal keel is fairly sharp, but not very prominent, and
the basal joints of the legs in the neighbourhood of the keel are
hairy.

The interantennal spine is rounded and does not end in a
sharp point (Pl. XXVI. fig. 19).

The largest specimen is 6 inches in length.

Colour (McCoy).—The whole body and abdomen is dull
pale olive, varying in some specimens to greenish horn-colour;
membranous part of tail-flaps pale brown; anterior part of legs
bright blue ; basal and outer portion of hand mottled with scale-
shaped spots of dull ochreous yellow ; skin of joints bright red.

Locality. —The type specimens are from the pond in the
Melbourne University Grounds.  Similar forms from various
loealities in Victoria and also from the mud-flats on Murray
River. The species is also widely distributed all over Central,
Northern, and Western Australia and in Queensland. 1t is, so far
as 1s known, absent from Tasmania and New Guinea.

Local Varieties :—

(¢) Queensland.  One specimen measuring 4% inches found
(Oct. 1891) in a field on a hillside at Cooran. The rostrum is
rather blunt and truncated; the dactylopodite is longer than
carpus; and there are very well-marked pits on the great chela
and on the carapace.

(b) Central Australia, Specimens collected during the Horn
Expedition are described by Spencer and Hall (‘ Report of
the Horn Expedition to Central Australia,” Part 11. Zoology :
Crustacea, p. 244) as being similar to ordinary Victorian species.
Slight differences are found in size of chela (a very variable
chaiacter according to growth and sex), absence of lateral spines on
rostrum, and the rostial keel is rather well marked. The authors
do not, however, propose making a new species for this form.

Remarks on the above species,—If we take into account the
habits of this species, which lives in the banks of ponds, quaryy-
holes, and other stagnant waters, and is occasionally found walking
about in fields, there is no difficulty in understanding its wide
distribution all over the continent of Australia. It was found
in abundance by the Horn Expedition in Central Australia, where
it is said to be eaten regularly by the wandering tribes of blacks,
who know it as the Yabber. It is not easy to see how it can
survive in these arid and desert regions, liable to the most
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prolonged droughts, where all except the deepest water-holes
dry up, but presumably its hurrowing habits save it. It seems
probable, from an examination of the anatomical features of the
land-Crayfishes of Victoria and Tasmania belonging to the genus
Fngeorus, that this latter genus has been derived from Charaps
by an intensification of the burrowing habit and of the structures
associated with it.

Genus Cuerars.
(Brichison, Arch. f. Naturg. xii. 1846, p. 94.)

Arthrobranch of last leg but one somewhat reduced, but
without fleshy pedunele and consisting of fairly numerous small
filameuts springing from a very short base. These filaments are
pointed at the end (Pl XXVII. fig. 25). The ala on the podo-
branchs is broad as in laracheraps. Many of the gill-filaments
attached to stem of podobranchs carry long curved hooks as in
Daracheraps ; the filaments on the other gills are either round or
pointed, but do not carry hooks (fig. 26).

The liook-setax on coxopodites are sharply recurved.

The antennal scale is not broad as in Paracharaps, but broadens
eradually after terminal spine (fig. 28).

The lateral keels of the rostrum are unsually very sharvp and
conspicuous, but they may be absent (. intermedius).

The lateral carina on carapace is well marked, and may be verv
sharp and preminent, and there may also be a well-marked
nedin carina.

The distance between the tip of the rostrum and the cervieal
suture is distinetly longer than that between the cervical suture
and the posterior border of carapace.

The sternal keel is sharp and very prominent (fig. 31).

The interantennal spine ends in a sharp point (fig. 27).

The great chela has the carpus either very long and slender,
and unprovided with a carpet of downy hairs, or else provided
with hairs and stoutly built.

In all other respects the genervic characters, e. g. of the mouth-
parts, telson, and uropods, ete., agree exactly with Paracheraps.

Remarks on the above genus.—The diagnostic chavacters hy
which Cheraps may be distinguished from Pavacheraps ave
(1) the nature of the posterior arthrobranch, (2) the antennal
scale, (3) the distance between cervical suture to rostrum and
cervical suture to posterior border of carapace, (4) the interantennal
spine, and (5) the sternal keel.

CHAERAPS QUINQUECARINATUS. (Pls. XXTII. & NXXVIIL. figs.
25-29.)

The Gilgil.
(Gray, Eyre's Central Australia, vol. i. p. 410, pl. iii.)
The rostrum is moderately excavated, with raiher prominent
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keels; it ends in a sharp spine, with two lateral serrations on
each side.

The lateral keel on the carapace is prominent and arched
outwards ; anteriorly it does not terminate in a prominent spine.
There is a well-marked median keel.

There is no prominence on the carapace behind the postorbital
spines, nor are there any tubercles upon the carapace, branchio-
stegites, or abdomen ; nor are there any bunches of hairs.

The first maxilla has the terminal segment or flagellum of the
endopodite entirely repressed (Pl XXVIL. fig. 29).

The third maxillipede has its inner borders abundantly clothed
with hair. :

On the telson there are two lateral spines, hut no medio-
lateral ones.

The great cheliped is long, but not slender ; the carpus is very
long, but stout ; the dactylopodite is only about one-third as long
as the carpus.  The pincer 15 slightly tuberculated internally and
there is a carpet of fine hairs upon the inner margin of the carpns.
There is a row of small tubercles upon the upper ridge of the
ischiopodite.

Greatest length 41 inches.

Locality.—Western Australia, in streams tributary to the
Swan River.

CHERAPS TENUIMANUS, sp.n. (Pls. XXII. & XXVII. fig. 30.)

The rostrum is deeply excavated in the middle, with sharply
upstanding lateral keels. The rostrum ends in a sharp spine, and
there are three lateral serrations on each side.

The lateral keel on the carapace is prominexnt and arched
outwards, ending anteriorly in a prominent spine. The median
keel is also much pronounced.

There is a distinct prominence on the carapace running back
from the postorbital spine, on which a few small tubercles are
situated. There are also a few small tubercles on the branchio-
stegites, and the body is covered with numerous gronps of short
inconspicuous haiis.

The first maxilla has the endopodite consisting of a broad basal
segment, with the flagellum represented by a small conical segment,
the base of which is much smaller than the top of the segment
with which it artienlates (Pl. XXVII. fig. 30).

The third maxillipede is only sparsely provided with hairs.

On the telson, besides the two lateral spines at the junction of
the calcified and membranous portions, there are two median
spines.

The great cheliped is fairly long and very slender. The carpus
is long and slender ; the dactylopodite is more than half as long
as the hand. There are no enlarged tubercles on the pincer and
there is no carpet of fine hairs on the inner margin of the carpus.
The row of tubercles on the upper ridge of the ischiopodite is
reduced to one or two small tubercles.
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The largest specimen measures 64 inches.  Speciniens in British
Museum abont 11 inches.
Locality.—Margaret River, Western Australia.

Ciwrars QuapricariNateos.  (Pls. XXIV. fig. 1; XXVIIL
figs. 31-33.)

(Von Martens, Monatsbericht Akad. Wiss. Berlin, 1868, p. 617.)

Nomenclature : —

Cheeraps quadricarinatis Von Martens.
Astaconephrops albertisic Nobili, Annali del Musco Civico i
Genova, x1. 1899 (1901), p. 244

The keels of the rostruin are well mavked and contivned far
backwards on to the carapace; the rostrum ends in a sharp spine,
and there are three sharp lateral serrations on each side of the
rostrumn.

The Iateral keels on the carapace are well marked and shap;
they are arched outwards and end anteriorly in o sharp spine.
There is no median keel.

The carapace and branchiostegites are smooth, except for the
presence of three sharp spines laterally on each branchiostegite
just posterior to the cervical snture.

The first maxilla has the endopodite consisting of a base and
a fairly distinet flagellnn jointed on to it.

The third maxillipede has the third and fourth segments
sparsely fringed on the inner and outer face with bristles
(Pl. XXVII. fig. 32).

The great cheliped is very slender and small, with slender
carpus; the carpus is smooth except for a fine serration on nner
horder, and there is no carpet of downy hairs upon it. A pad of
fine hairs is, however, present on the inner face of the meropodite
between the spines. The row of tnbercles upon the upper ridge
of the ischiopodite is represented by a single spine.

The succeeding two chelate legs are provided with a few hairs
on the terminal segment. The two posterior non-chelate legs
have a fringe of hairs on the last two segments.

The telson is without median spines.

Length about 4 inches.

Locality.—From Cape York, N. Australia (Fon Martens), and
Katau, New Guinea (Nobili). Also from Aru Islands (var.
aruanus) and Mainikion, Baie Etna and Sabang, New Guinea
(var. lorentzi) (Lowr).

Lemarks.—Through the kindness of Dr. Gestro, of Genoa,
T have been able to examine the single New Guinea speciinen
described by the late Dr. Nobili. In the chavacters of the gills,
coxopoditic setze, mouth-parts, antennal scale, interantennal spine,
sternal keel, and general strunctural features it falls clearly within
the diagnosis of our genus Chwraps. Dr. Nobili, in regavding it
as allied to the New Zealand Paraneplrops, was appavently led
astray by not having ever seen any of the Western Austradinn
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Paracheeraps. My identification of the New Guinea form with
Von Martens’s Cheraps quadricarinatus appears to me certain
from his description of the keels, tail-fan, and chelipeds of his
Cape York specimens.

Since the above was written, Dr. Jean Roux, of Basle, has
described certain specimens belonging to the genus Cheraps
which are evidently closely allied to Chwraps quadricarinatus.
He has also re-examined the specinien described by Nobili as
Astaconephrops allertisii, and comes to the same conclusion as
myself that this specimen is an undoubted Cheraps, practically
identical with C. quadricarinatus. Dr. Roux remarks, however,
that Nobili’s specimen has three serrations on the rostium,
whereas . quadricarinatus only possesses two, and he therefore
proposes to keep Nobili's species as valid. Since no other
differences are to be observed, it seems to me desirable to examine
many more specimens of both varieties before accepting Nobili’s
species on this single difference.

Dr. Roux also creates two new species, separate from quadri-
curinafus, for his specimens from the Aru Islands and for those
from other localities in New Guinea. Here, again, he admits the
practical identity of his forins with quadricarinatus, but calls
attention to certain differences in the proportions of the cheliped,
especially in the male. He also finds in the males of his
C. aruanus and €, lorentzi that the internal border of the carpus
of the cheliped in the male possesses smooth soft aveas, which
have not been obseirved in C. quadricarinatus or albertisii. Tt
seems possible that these areas may be only developed periodically,
as Calman suggests, and that they do not represent specific
characters. Without ventuiing to dogimatise on the snbject, it
seems premature to accord these varieties of C. quadricarinatus
more than subspecific fank, especially as the variability of the
cheliped in the Crayfish according to age and individuality is
notorious. (See Dr. Jean Roux (15, 16), Loologlschel Anzeiger,
Bd. xxxvii. N1. 5, p 104, Feb. 1911, and Notes from the Le)den
Museuin, vol. xxiii. p. 81, 1911:) Caliman (17) has examined a
number of specimens from the Mimika River, New Guinea, and
has observed %oft areas on the claws of the male identical with
those observed by Roux, and he also notices variations in the
proportions of the chela, which, hotvever, gradtiate into one another.
He is emphatically of 'the same bplmon as myself that all these
specimens from New Guinea and the adjacent islands hitherto
described are not sufficiently distinct to \V‘lll‘ll)t their separation
into more than one species.

I am therefofe all the more inclined for the preseiit to preserve
the name guiadricarinatics for all these forms.

CHERAPS INTERMEDIUS; sp. ns  (Pls. XXIV. fig. 2; XXVII.
fig. 34.)

The rostram 1g Hat and quite nnexenvated, withont any Iateval
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keels npon it. It ends in aspine and there are two inconspicuous
lateral serrations on each side. It closely resembles the rostrum
of Pavacheraps bicarinatus.

The lateral keels on the carvapace ave blunt and deepened,
ending posteriorly in a rounded boss. There are no other
tubercles, prominences, or groups of hairs upon the hody. So far
the external features are practically identical with 7. bicarinatus,
but it can be at once distinguished by the generic character of
the length between tip of rostrum and cervieal suture being
greater than that hetween cervical suture and end of carapace.

The first maxilla has a very small pointed terminal segment on
the endopodite, which articutates by a broad base on to the basal
seement (PL. XXVII. fig, 34).

The third maxillipede is fairly well provided with hairs on its
inner borders.

There are no niedian spines on telson.

The great cheliped is stout and broad; the hand itself being
hroad and vather flattened; the dactylopodite is about equal in
length to the inner border of the carpus. The finger is definitely
tuberculated internally, often with two enlarged tubercles. There
is a small carpet of fine hairs on the inner margin of the carpus.
On the under side the carpus has a pronounced longitudinal
ridge with marked excavations on either side of it.

The upper ridge of the ischiopodite has a row of small round
tubercles upon it.

Length 4 inches. )

Locality.—Two specimens from Westetn Australia, April 30th,
1880, No further locality given.

Rewmarks on the above species.—This species is of considerable
interest, as it forms a transition from the genus Charaps to
Paracheraps bicarinatus:  In genernl appearance, in the features
of the claws, carapace, vosttum, ete., it agrees exactly with
Paracheraps ; in the fact that the posterior arthrobtanch is not
rudimentary, the sternal keel is sharp and very prominent, the
interantennal spine is pointed and not rounded, the antennal
scale is not conspicuonsly btoad, and in the length between tip
of rostrum and cervical suture being greater than hetween latter
and end of carapace, it exhibits the characteristic featwes of
the genus Cheraps.
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EXPLANATION OF THE PLATES.

Pr. X1V.
Astacopsis franklinii, male. Large form. § nat. size. North Tasmania.

Pr. XV.

Astacopsis franklinii, female. Small tasmanicus form. Nat. size. South
Tasmania, Mt. Wellington.

Pr. XVI.

Astacopsis serratus, male. Large form. 3 nat. size. Murray River.

Pr. XVIL

Astacopsis serratus, female. Small form. $ nat. size. Yarra River.

Pr. XVIII.
Astacopsis serratus, male. Small form. Nat. size. Blue Mountains.

Pr. XIX.

Astacopsis kershawi, male. Large form. 4 nat. size. Moe River, Gippsland.

Pr. XX.
Astacopsis kershawi, wmale. Small form. Nat. size. Narracan River, Gippsland.

12, XXM
Paracheraps bicarinatus, wale. % nat. size. Melbourne Umiversity pond.

Px. XXTT.
Cheraps tenuimanys, male.  § nat. size. Margarvet River, Western Australia.
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Pr. XXTII.

Cheraps quinguecarinatus, male. § nat. size. Swan River, Western Australia.

Fig,

o

Fig.

-

ig.
Fig.
Fig.
Fig.

g

2.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fie
ig.
Fig

18-
Fig.
e
Fig.
Fig.
l‘l}g.
Fig.
Fig.

1

S

8.
9
10.
i,
12,

13.
14

15.
16.
17.
18.
19.

20,

25.

. 26,

. 27,
28,
. 29,
. 30,
g. 31.

.32,
33,
a. 3.

Pr. XXIV.
Cheeraps quadricarinatus, male.  § nat. size.  From Katan, New Guinea.
Thoracic legs not represented.  From a spechuen lent by Dr. Gestro.
Cheraps intermedius, male.  Nat. size.  Western Australia, locality not
known.

Pr. XXV,

. Third maxillipede of L. frankiinii.
. Second maxillipede of ditto.

First maxillipede ot ditto.
Second maxilla of ditto.
IYirst maxilla of ditto,
Mundible of ditto.

PrL. XXVI.

Head of . fiunklinii from ventral view. To show interantennal spine and
upper lip.

Auntennal seale of A, franklinii.

Endopodite of first maxilla of . franklinii.

Termination of branchial filument of A. franklinii.

Termination of coxopoditie seta of A. franklinii.

ITead of AL, serratus trom ventral view. To show interantennal spine and
upper lip.

Antennal scale of . serratus.

View of sternum of thorax from ventral surface, showing sternal keel and
attachment of thoraeic legs in A, serratus.

Endopodite of first maxilla of Paracheraps bicarinatus.

Termmnation of branchial filament of 2. bicarinatus.

Termination of coxopoditic seta ot P. bicarinatus.

Terminal portion of the last arthrobvanch of P, bicarinatus.

Tuterantenual spine of P. bicarinatus.

Antennal seale of P. bicarinatus.

. Third maxillipede of P. bicarinatus.
. Sccond maxillipede of P. bicarinatus.

First maxilla ot P. bicarinatus.

. Maundible of P. bicarinatus.

Pr. XXVIL

Last arthrobranel of Cheraps quinquecarinatus.

Termination of branehial filament from plenrobraneh of (. quingue-
carinatus.

Interantennal spine of C. quinguecarinatus.

Antennal scale ot C. quingquecarinatus.,

Endopodite of first maxilla of C. quinquecarinatus.

Endopodite of first maxilla of C. ¢enutimanus.

View of sternum of thorax from ventral surface, showing sternal keel and
attachment of thoracic legs in C. gquadricarinatus.

Third maxlilipede of C. quadricarinatus.

Second maxillipede of C. quadricarinatus.

Endoepodite of first wmaxilla of C. intermedius.



